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Introduction 

. J- t^\ifn) was first rccognacd as a 
VonWincbraad-s d.scasc (vWD) wa^_^^ by Erik von 

separate cntuy .n \ff ^^haemophilia, a novel 
WUlcbrand as '^"f "l^^^^..^.^ chac distinguished 

form of hacmophtha. ^^^^.f^^, , prolonged bleeding 

vWDfromclass.chaemopha.a we-^^^ 

an autosomal •"^^"•""^^firges rather than the 
-cc of --utaneous haemo.^^^^^^ 

predominant ,omt bleeds m n f j^-,!-,^ (a^.- 

Liologic ai«crence between^^^^^^^^ ^^^^^^^^^^ 
ciency of factor Vlll) ana vill-related 

-..n^unologic "ntigen of von >X'ill<:brand 

antigen, now known as the ant.gen 

factor (vWF) W- inherited bleeding disorder 

,WD is the most P-a -^^^^^^^^^^ phenotypic expres- 
.„d it manifests a ^^1^1'^^°, J,,, symptoms and 
sion with respect to ^„„ic-^efects result in 

laboratory data. The --''^^'^^''1^'^^,^ „f pUsma and 

abt^ormality of the ^^^X^ocT^^^^^^^^^ 
platelet vWF. Based - J- 

rions and structural °' ^^.^ will focus 

been classified in many sub yP-Th.s 

on the complicated He recent progress 

several of the subtypes and o^ c^^^ ^^^^^^^ 

i„ .he characten^uon of the m ^^^^^^^^^.^^ „f ,He 
that has contributed to a bcttc 
variable phenotypic expression. 



„, ,^_4,4eh-shcir <irr«s conditjojis. 
subendothelium or ""f^^Z^, -,ycoprotein lb (GPlb) 
,WF binds to the platelet '^^^l^^^^^ ^ ,^i,„ of the 
18-tOl. This leads to '^^c -bse'.-m ^^^^ 
platelet receptor 6 y-pro-n Ub/ U J 
can then be complexed W vWh ^^^^ 
platelet adhesion - L coagulation 

forms a non-covalently hnke J ,gamst 
factor Vlll to stab.hxe u an p ^^^^^^^ 
degradation lUJ. "i-^;;^,/;:^ ^ ,«ult in lower levels 
binding affinity for (VIII:C) [n,U\- 

of factor Vlll procoagulant activity 



Von Willcbrand factor 



von will*-"'" — , 

as very Urge mult.mers 131. v ^^^j^ 
.ndothelial cells 14, and -^^^^^^^/X^Lrage in the 

i:i,7at c^ bot: .l and platelet a- 
cndothel.al >»eibel-Palade . endothelial- 

granules Rl. and secreted ^°7; 7' fj^./baemostasis, 
cells. vWF plays an essential - P^'^^J „,,,«s and 
because it mediates ^^'^ ^l^^raa^age (adhesion) 

s^bendothelium at sue^^vas^^ Aggregation). Af^- 
and between p a- - .^^^^^^ ^.th the 

conformational change. 



G.ne and biosynthesis of uXI/F 

«f vWF has been determined 

The amino acid sequence ot ^^^^^^ 

[HI and the cDNA encoding v ^^^^ 

115-191. The v>»F gene. ~ 178 kilob.ases„ 
Ihromosom, 12 (12p ^'^^"^^ ^ partial; highly . 

in length and Contains 52 exons .bromosome 

homologous, pseudogene .s present 

22qn-13 [231. 3i„gie-chain precursor protein 

vWF is synthesized as a sing ^ j 

of Z813 amino -'^'^t USl D-ing post-translational 
domains (A-D) (Fig. reticulum a 22 

modification in the -"^^/^^^^.a by cleavage 124]. 
amino acids signal P-P"<»=/ ^ ,„„lent disulphide 
pro-vWF dimers are f'>^'"=''. j^^^J.be carboxy-terminus 
U^s between jst.^^^^^^^^^^ for normal 

[25,U] and initial j„ ^^e Golgi apparatus 

dimerixation. takes place U . ^ ^uUimers of very 
,bepro.vWF dimers are assemW^^^^^^^ ^^^^^^^ 

high ^olccuU. v'c.Z^^J^-^ amino-terminus of the 

chain disulph.de pairing = (25.27.291; 

2050 amino acids long -;-7,;7^'^..„„ ^cids is cleaved 

concurrently the P-f^P'''^^ trp\;,': (24.271. 
off and final glycosylat.on takes place I 



functional domains of uV/F 
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Domains 

Disuffide 
Bonds 



Fa^^l" GPlb Collagen 
Heparin Hepann 
Collagen 



GPtlbAlla 




^r^r<-ntlv reviewed by Ruggcri 
subendothclial "-P^^"" The domain that 

& Ware 1301 and Meyer & G. ma m) 

r: "WP^S-S; 'nd a p^n.^, 
Lt.l".s .een mapped .o a nonadecapepnde 

""^••"^ roirolVwr-m pJclcc adhesion and 
The crucial role °f ^ough the binding of vWF to 
.^.egacion .s ^^-"^ j'^^^^^f, GPHb/IUa. The GPlb- 
the platelet receptors GPlb characterized, 
binding domain has not ^^^^^^^^^{'^J^, ,„ ,hc Al 
but several discontmuous -^l"-^"/^^^^ Arg-Gly-Asp 
domain seem to ^^c... 
(RGD) sequence. -1^;-=^ ^ „f ,he mature 

:r::bS^::redt-- 

.eceptorGPIlb/.nal37-42K ,„,„dothelium is 

,.:^bi;rdrd though bind^^^ 

H3, and heparin-liWe - ^ v, have been 

Vrard aT oma" of vWP 1.4^6,. Two 
Snnl;:^^^^^^ Have been documented 1.-50,. 

Von Wnicbrand's disease 
is a congenita. 

'7 'wD hrvc Z: documenied. Platelet-type 
resemble vWD have dc ^^^^^^^ 
pseudo-vWD is caused by a delect oi 1 



fie 1. Schematic representation of struauraJ 
Jdfunaional features of vWF. A. the .op 

.he .ingle<hain ^'"^'^-^T ."TTL 
protein of 2813 amino ae.d. (aa) and the 
Lation of the signal peptide (sp). .he vWF 
^rpep.idea«d.hema.urevWFsubun..a.e 

'ho^ In .he middle the repeaced domams 
A.D, are indicated as well as the loca..on of 
regies with clustered vWD mutations 
(arrows). The diagram at the bottom 
represents the funcrional domams of vWF 
and the regions containing in.ersubun.t 
disulphide bonds involved in dimer.zat.on 
and muttimeriia.ion. 



ror (51-551 Non-inherited abnormalities of the vWF 
receptor [51 iil- vwillcbrand's syndrome occur m 
in acquired von W.llebrand s y 

association w.th several '^'^'^f "^„^,,„,, g^„pp^hjes_ 
proliferative disorders, such a^ "auorde-rsr 

:tt:~y:haetrandhy.^^^^^^^^ 



Prevalence 

of vWD was estimated at ~ 1% 
The overall prevalence of vWU (.^^ildren in the 

an epidemiological survey ='-°"e school ^ 
Veneto region of northern J^'^'t^Jj-^Xic population 
prevalence (1.3%) was found tn a ' J^J^j, the 
Ll If only the treated pat.cms are inciu , 

vian countries 164]. 



Clinical symptoms 

.^^<: in vWD are usually mild. 1 he 
Thebleedmg symp om n v^^^^ ^ <l-"P-<^ 

T'o^^s ca y b uisab.l.ty. gingival bleeding, ep.- 
hacmosiasis. easy „,crrninrcstinal tract, 

raxis. mucosal bleedings of '^^^ 6" -mtes ^^^^^ 

profuse menstruations and P-'-^jj^^^" J .„,,H 
rrauma. tonsillectomy, operation, dehve y 
In the most severe torm oi 
extraction. »n wiil-C levels causes an 

considerable decrease of ^^^^^ "^^j;, ^,„ch may 

additional defect of secondary haemos.as.s. 



\ 



